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EMPIRICAL STUDY OF PUPIL-ABILITY IN 
PUBLIC-SCHOOL ART COURSES— PART II 



W. G. WHITFORD 
School of Education, University of Chicago 



In the first part of this report an account was given of the 
method employed in securing results and of the scale on which the 
drawings were scored. We turn now to the more complete scoring 
and comparison of results. 

As the work of the drawing test had been evaluated more con- 
veniently upon the basis of a ten-division scale with the scores 
ranging from to 100, it became necessary for purposes of compari- 
son between the two tests to translate the fourteen-point scale of 
the appreciation test into a ten-point scale also ranging from to 
100 instead of to 14. 1 

In the appreciation test 7 1/7 points were deducted from 100 
for each incorrect choice. The resulting figure indicates the score 
or mark of the pupil. The following ten groupings of marks were 
used for indicating attainment in the appreciation test and for 
designating the divisions of the rating scale : (1) 90-100, (2) 80-89, 
(3) 70-79, (4) 60-69, (5) 50-59, (6) 40-49, (7) 30-39, (8) 20-29, 
(9) 10-19, (10) 0-9. 

We therefore have the results from all the schools from both 
tests recorded on a scale of the same number of divisions and the 
same scoring standards. This permits a comparison of results of 
the two tests on a uniform basis which would not otherwise have 
been possible. 

As a means of making significant comparison and of showing 
where ability appears in the different grades these same standards 
were applied to the work of pupils of all ages and to all the pupils 
of each school alike. In this manner a school may be classified in 
the relative ability of its pupils to attain a certain standard from 



1 The translation of a fourteen-point scale into a ten-point scale presents some irregularities of dis- 
tribution. That is, in the distribution of scores for each grade in the appreciation test based on the ten- 
point scale, there is a possibility of a three-tenths variation in the 70-79, 50-59, 30-39, and 10-19 groups. 
This, however, was carefully considered in the scoring and while Table I and Fig. A (based upon Table 
I), may be criticized slightly from a technical point of view, it is believed that the results obtained from 
such a method offer no serious objections to the comparison of the outcomes of the two tests. This article 
represents a preliminary report on art tests. Approximately 1,000 pupils were included in this study. 
Further investigation, on a broader scale with revised tests and simpler technic of scoring, is under way. 
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the lowest to the highest grades. The tests were given to each 
grade group separately and to all pupils in a grade where possible. 

Tables I and II show distribution of marks in an average 
type high school and the elementary school, School No. 1. 

The tests were given in the University Kindergarten and while 
the results fell about one step behind those of the first grade, as 
was expected, i.e., the marks were all in the 40-49 group and below, 
no significance can be attached to results with pupils of this age. 

TABLE I 
Distribution of Marks — Appreciation Test 
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Fig. 2 shows in bar-graph form the percentage of accomplish- 
ment based on this system of marking throughout the grades of 
School No. 1 for both tests. In Grade VII the failing point was 
placed between divisions 4 and 5. The perpendicular line drawn 
between 4 and 5, therefore, indicates the division between per- 
centage of pupils failing and passing the same test given in all the 
grades. As the lower grades are reached the divisions naturally 
fall to the failure side of the line. 

TYPES OF SCHOOLS TESTED 

School No. 1. (Superior type). — The tests were given first in 
the Elementary School, University of Chicago, where the teaching 
force, methods of instruction, and supervision are of a relatively 
high type, where the pupils come from educated and well-to-do 
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parents, and where the home and school environment may be 
considered as above the average. 

The results of the tests, given in all grades of this school, present 
a fairly consistent standard of attainment from which to compare 
the work of other schools. See Figs. 2 and 3. 

School No. 2. {Medium type). — The tests were then given in 
several elementary schools where the pupils come from the homes 
of the average thrifty class of the city. The result from a typical 
school of this class is shown in Fig. 3. 

TABLE II 

Distribution of Marks — Drawing Test 
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School No. 3. {Low type). — Finally the tests were given in a 
school of the Ghetto district where the pupils come from the very 
poorest home surroundings, whose parents, both father and mother, 
work out by the day and where there is practically no helpful en- 
vironmental influence. 

The results from these three types of schools are shown in dia- 
grammatic form in Fig. 3 to illustrate more clearly the wide varia- 
tion in abilities existing in various schools, and to show the relative 
progress of ability throughout the grades. 

Accomplishment for various grades is recorded on the vertical 
lines. Horizontal lines are used to indicate the percentage of 
pupils making a score of 70 per cent or better. It was found that 
the mode for the highest grades considered in plotting this diagram 
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occurred at the 70-79 group. This was verified by the result from 
several schools not reported by the figure. The 70-79 group, or 
the third decile, was taken, therefore, as a standard on which to 
base comparisons. The oblique lines represent the progress made 
from grade to grade throughout the school in attaining this stand- 
ard. For example, in the fourth grade, School No. 1, 52 per cent 
of the pupils attained a mark of 70 or better in the appreciation 
test and 16 per cent of the pupils attained a mark of 70 or better 
in the drawing test. The heavy oblique lines, show results of the 
appreciation test and the light oblique lines results of the drawing 
test. The lines are distinguished as 1, 2, and 3, indicating the 
schools represented. 

The school of highest accomplishment automatically places 
itself at the top and becomes a standard for comparison and mea- 
surement of the work of other schools. It serves to indicate what 
may be expected in achievement by the pupils of each grade. 
Schools falling below the standard may be improved by careful 
study and application of subject-matter and methods of instruction 
employed in the superior school. 

It will be observed by a study of Fig. 3 that School No. 1 has a 
higher percentage of attainment in both ability to draw and ability 
to appreciate than the other types of schools. The line representing 
ability to appreciate is higher in all grades of this school than the 
line indicating drawing ability. From the fourth grade on, the 
percentages of attainment in both abilities gradually become more 
equal until in the ninth grade they are practically the same. 

In School No. 2 the lines representing ability to appreciate and 
ability to draw fluctuate, showing drawing ability higher in some 
grades and appreciation higher in others. 

In School No. 3 there is a higher percentage of attainment in 
ability to draw throughout the school than ability to appreciate. 
The total percentage of attainment in all grades is lower than in 
the other schools. 

The figure shows further that an ability to appreciate is ac- 
quired in the fourth grade of School No. 1 equal to that of the 
seventh and eighth grades in School No. 2 and that this ability is 
more highly developed in the third grade of School No. 1 than 
throughout the entire school of type No. 3. 

This may be accounted for by two factors: first, the environ- 
mental influence; and second, the carefully directed instruction 





(^ 


i/vStv 


i) — i 1 




















1 


N 


*. 












>4 










v 






®- 


(^ 




O 






^* 




i 






(jw/ 




u 
en 

a 










\ 


■ 

i 

• 






V 

t 
\ 
\ 






HI 










j 


b 




$ 






o 








Jls^i 


\ 




1 















\ 


s. 








Z 
















S5 

w 
















• 


i\ 


t 
» 


a 
« 

1 
















, % 


4 


h — ko) 


W 


















1 s 


i 


O 
Z 




4-» 














v \l 


i 


< 




«3 


















Q 




P* 


1 . 










-Tvl 




Q 




<m 


1 ; 


V. 








njy\£ 




Z 




o 


» 












t 


< 

o 


2 


I ; 












\ 




cO 


| . 














u 


'So 


p®<§) 














U4 
« 
fti 

a. 

< 












V 


to 
O 


& 


* • 

1: 














H 
J 




e 

o 








I 






m 




■■te 


• ■ 














OS 




o 


1 ■ 


















£? 1 


















o,. 


i 


















S5r- 


1 














f- 




<1 


1 















X 



11 

03 



bo 

c 



> -I 



a 

3 

a 



« o 
<->3 
« 

PL, 



O 



o 






c 



i— C 






O CO 



9 



STUDY OF PUPIL-ABILITY IN ART COURSES 101 

given in each grade of School No. 1 aiming to create a sound artistic 
judgment and appreciation. 

Fig. 3 also shows that there is less variation between the lines 
indicating ability to draw in the different schools than between 
those indicating appreciation ability. This may be explained by 
the fact that the work in drawing has received more emphasis and 
has been better standardized than the other phase, in the majority 
of schools. 

The tests used in this investigation were designed more par- 
ticularly for the elementary school and a more careful study was 
made of the elementary school work than that of the more advanced 
grades because it is during the early period of training that the 
methods of presentation and efficiency of instruction are more 
influential in producing changes in the abilities set forth as being 
most worth while to test. 

However, both tests were given in the junior high school and 
the appreciation test in the senior high school to obtain a compari- 
son of the efficiency of instruction in developing ability in art 
appreciation throughout the entire secondary school. 

It was found that this ability had not been developed suf- 
ficiently to enable 100 per cent of the pupils to attain a grade of 
70 per cent or better before the art courses of the last year of high 
school. See Fig. 3. 

Fig. 4 shows in detail the accomplishment of pupils of the 
various grades of School No. 1 in each problem of this test. The 
striking fact is that progress in various phases of appreciation is 
very different. Certain kinds of appreciation mature, as in prob- 
lem 11, very early, others reach only a moderate level even in the 
upper grades, as problems 7 and 8. Some make steady gradual 
progress, as problems 2, 3, and 10, while others are quite erratic, 
as problem 8. It is evident from a study of these diagrams that 
color ability is most difficult to train, with pictorial and decorative 
composition and perspective coming next. Proportion and spac- 
ing, refinement of line and form, rhythm, harmony, and expression 
of line are phases of art that develop with no great difficulty. 

A study of pupil-ability as illustrated by Fig. 4 suggests a 
method of obtaining aid in curriculum building and for further 
investigation in developing courses of study. For example, we 
find that problems in simple spacing and arrangement (problem 11 
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Fig. 4— -Showing accomplishment for each problem of Test No. 1 and steps of 
progress throughout the grades. 
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of appreciation test) generally can be mastered in the third grade ; 
problems 1, 2, 3, 4, 5, and 6 (elementary problems in refinement 
of line and form, rhythm, harmony, and expression of line), in the 
fourth grade; problem 9 (simple proportion and spacing), in the 
fourth and fifth grades; problem 10 (pictorial and decorative com- 
position), problem 8 (color harmony), and problems 12 and 13 
(perspective) show gradual progress throughout the grades; there- 
fore, simple principles of pleasing arrangement and spacing, simple 
color relations, and elementary principles of perspective can be 
introduced early. More complex problems in these types of art 
work can be introduced as the pupil develops in ability. Phases 
of decorative composition and design, color theory and perspective 
involving careful planning and thinking on the part of the pupil 
would not be introduced therefore before the sixth grade, and 
effective results from such work cannot be expected before the 
seventh and eighth grades or the high school. Real ability to 
understand color theory rarely appears before the last year of 
elementary school or the first year of high school. 

CONCLUSIONS FROM SCHOOL NO. 1 

A study of the curves plotted for each grade indicate that there 
is a retardation of the progress in ability to appreciate in the third 
grade. There is a slowing-down in the rate of progress of the 
better pupils and a decided catching-up by the poorer pupils. 

This may be due to the fact that the content of the course fails 
to offer sufficient new material, or to the fact that there is a tendency 
in this grade to review and repeat the work of the two former grades. 
This would allow the slower pupils to catch up and tend to hold 
back brighter pupils by not offering them experiences of a new type. 

In the fourth grade there is a decided improvement in the 
pupil's ability to appreciate and a corresponding increase in the 
number of higher marks. There is also a decrease in the per- 
centage of poorer grades. This indicates an important change at 
this period, with the majority of pupils making marked progress 
in appreciation. There is not, however, this marked improvement 
in drawing ability. 

This illustrates clearly the point made by Professor Sargent and 
Miss Miller in their book How Children Learn to Draw. 1 Children 

1 Waiter Sargent and Elizabeth E. Miller, Him Children Learn to Draw. Boston: Ginn & Co. 
Pp. 232-33. 
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at about the fourth grade lose interest in their drawing and become 
discouraged "because their ability to draw does not develop as 
rapidly as their ability to see." 

At this period new interests and stimuli have to be introduced 
to keep up the pupil's progress in his art work. 

This has been accomplished in School No. 1 but in School No. 2 
this fault, common in many schools, still remains; see drawing 
curves, Fig. 3. It will be noticed that in School No. 1 there is a 
steady advance of the curve indicating drawing ability throughout 
the grades, but in School No. 2 this curve goes up rapidly until the 
fourth grade is reached. It then makes no great advance, remain- 
ing practically the same through the fourth, fifth, and sixth grades. 
It then makes a quick jump in the seventh grade. This undoubt- 
edly is due in part, however, to the fact that at the end of the sixth 
grade many backward pupils are eliminated. 

The fourth grade represents an important period in the art 
development of the pupil requiring special emphasis, consideration 
of subject-matter, and methods of instruction. Real art-ability, 
either in appreciation or drawing, does not develop to any great 
extent until the fourth grade is reached. This is shown by the 
bar-graphs of pupil-attainment in Fig. 2. Relative levels of attain- 
ment are indicated by the brackets, suggesting that there is a 
grouping of ability in art appreciation in School No. 1 as follows: 
(1) first grade; (2) second and third grades; (3) fourth, fifth, sixth, 
and seventh grades; in ability to draw: (1) first, second, and third 
grades; (2) fourth and fifth grades; (3) sixth and seventh grades. 
The ability to appreciate and judge art-quality appears before 
the ability to draw well and develops much more quickly. Appro- 
priate instruction in art appreciation should begin in the early 
grades in connection with the regular art work and advance with 
the capacity of the pupil throughout the grades so that he will not 
only have an ability to draw, but also will possess an ability to ap- 
preciate art-quality and be prepared to meet the art needs of home, 
civic, and occupational experiences of later life. The results of the 
tests show that a child may be quick to recognize and appreciate 
art-quality even though he cannot draw well ; that he may draw very 
skilfully and not possess an understanding of art-quality or appre- 
ciation; that the two may develop and grow up together in the 
child, but that this is not usually the case unless carefully directed 
instruction has been devoted to this aim; that under such instruc- 
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tion a pupil in the fourth grade may attain as high a degree of art 
judgment as a pupil in the seventh and eighth grades without it. 
These results emphasize the fact that we must devise a means of 
obtaining a true estimate of the art-ability of the pupil in this two- 
fold sense, thus awarding him a just and honest mark as a measure 
of his accomplishment. 

The present system of grading in art is based almost entirely 
on a pupil's ability in drawing, painting, and design. The child 
is expected to acquire the important ability of art appreciation 
through his training in these subjects. His mark, however, does 
not show whether he has obtained this quality or not and the 
instructor has not used accurate objective methods in determining 
whether desired results in this respect have been secured. 

Curves plotted from the results of both tests in each grade 
show that the majority of pupils attain a medium mark, and that 
there are practically the same number of superior as inferior marks. 
The standard of attainment to be used in planning a course, there- 
fore, should be based upon the accomplishments of the majority 
of pupils and not upon those of the small superior class as is usually 
the case. 

From the foregoing analysis of aims or objectives of art educa- 
tion that will meet the demands of all pupils, it would seem that 
one of the chief missions of instruction in art is to provide a systema- 
tic training during the pupil's life in school in the fundamentals of 
appreciation of art-quality so that he may develop a sound art judg- 
ment and discrimination as a necessary mental asset to aid him in 
the solution of the art problems of everyday life. 

The art courses thus have a double function to perform. The 
subject-matter and methods of instruction should be developed in 
such a manner that there will be correlation with all other work of 
the school and in practical relation to life outside of the school. 
A more extensive use of objective methods of measuring art- 
ability should be employed. A uniform marking system should 
be adopted for all the grades of a school and for all schools within 
a district so that a comparison and an effective study of results of 
instruction can be obtained. The method of scoring in art, also, 
should be analogous to that used in other subjects of the school. 



